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1.1. $H$ Hilbert $A$ $H$ $\{T_{n}\}$ $H$
$u\in H,$ $\gamma\in(0,1]$ $\Vert A\Vert=1$ $A$ $\gamma$- $\{T_{n}\}$
$F$ $y\in F$
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$H$ Hilbert $\langle\cdot,$ $\cdot\rangle$ $H$ $\Vert\cdot\Vert$ $H$ $I$ $H$
$\mathbb{N}$
1.1







$\bullet$ $H$ $A$ $\gamma$- ( $\gamma$-strongly positive)
$x\in H$
$\langle Ax, x\rangle\geq\gamma\Vert x\Vert^{2}$
$\bullet$ 1.1 $\Vert A\Vert=1,$ $\gamma\leq 1$ $\Vert A\Vert>0,$ $\gamma>0$
$x\in H$
$\Vert A\Vert\Vert x\Vert^{2}\geq\langle Ax, x\rangle\geq\gamma\Vert x\Vert^{2}$
$\Vert A\Vert\geq\gamma>0$ $\tilde{A}=A/\Vert A\Vert,\tilde{\gamma}=\gamma/\Vert A\Vert$
$\tilde{A}$
$\Vert\tilde{A}\Vert=1,\tilde{\gamma}$- $0<\tilde{\gamma}\leq 1$
$\tilde{u}=u/\Vert A\Vert$ $w\in F$
$\langle y-w, Aw-u\rangle\geq 0(\forall y\in F)\Leftrightarrow\langle y-w,\tilde{A}w-\tilde{u}\rangle\geq 0(\forall y\in F)$
1.1 $\Vert A\Vert=1,$ $\gamma\leq 1$




$f=P_{F}(I-A+u)$ $P_{F}$ $H$ $F$ $*$2






$*$3 $w=fw$ $w\in H$
$w\in F$






1.1 [14] $H$ $\{x$





$*2F$ $x\in H$ $\Vert z-x\Vert=\min\{\Vert y-x\Vert : y\in F\}$ $z\in C$
$x$ $z$ $P_{F}$ $P_{F}$ $H$ $F$
$P_{F}$ [12]




$X1$ $\{x_{n}\}$ [9, 11]
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$w$ 1.1 $v=w-Aw+u$ 5.4 $P_{F}(v)=w$
$\circ$











5.5 $x_{n}-y_{n}arrow 0$ $\{x_{n}\}$ $w$








1.1 $F$ $(N$ $)$
3.1
3.2 $([14,$ Theorem $3]^{*8} N=2 )$ . $H,$ $A,$ $u\in H$ 1.1




$[0,1]$ $\{x_{n}\}$ $H$ $n\in \mathbb{N}$
$x_{n+1}=\lambda_{n}u+(I-\lambda_{n}A)T_{[n]}x_{n}$
$n$ $T_{[n]}=T_{1},$ $n$ $T_{[n]}=T_{2}$
$\{x_{n}\}$ 1.1
$\{T_{[n]}\}$ $F$ $v\in H$ $\{y$
$y_{1}=v$ $n\in \mathbb{N}$
$y_{n+1}=\lambda_{n}u+(1-\lambda_{n})T_{[n]}y_{n}$




$\{x_{n}\}$ $H$ $\{x_{n}\}$ (weak cluster point)
$\omega_{w}(\{x_{n}\})$ $\{T_{n}\}$ (Z)
$*8$ [ $14$ , Theorem 3] 5.2 1.1
$*9$
$F(T_{1}T_{2})$ $T_{1}T_{2}$ $F(T_{2}T_{1})$ $T_{2}T_{1}$
19
$\{x_{n}\}$ $x_{n}-T_{n}x_{n}arrow 0$ $\omega_{w}(\{x_{n}\})\subset F$
[2,3,7,8]
4.1 ([1, Theorem 1.2]). $A,$ $\{T_{n}\},$ $F,$ $u$ $\gamma$ 1.1 $\{\lambda_{n}\}$
[0,1]
$\lambda_{n}arrow 0,\sum_{n=1}^{\infty}\lambda_{n}=\infty$ $\sum_{n=1}^{\infty}|\lambda_{n+1}-\lambda_{n}|<\infty$
$*$ 10 $\{T_{n}\}$ (Z) $H$ $D$
$\sum_{n=1}^{\infty}\sup\{\Vert T_{n+1}y-T_{n}y\Vert:y\in D\}<\infty$ (4.1)
$x_{1}\in H$ $n\in \mathbb{N}$ (3.1)
$\{x_{n}\}$ 1.1
3.1 4.1
4.2 ([1, Lemma 3.2], [5, Theorem 3.4]). $H,$ $\{T_{n}\},$ $F$ $\{\lambda_{n}\}$ 4.1
$v\in H$ $H$ $\{y_{n}\}$ $y_{1}=v\in H$ $n\in \mathbb{N}$ (3.2)




$\{T_{n}\}$ $T_{1}=S_{1}$ $n\in \mathbb{N}$
$T_{n+1}= \sum_{k=1}^{n}\frac{1}{2^{k}}S_{k}+\frac{1}{2^{n}}S_{n+1}$
[2,5]




$\sum_{n=1}^{\infty}|\lambda_{n+1}-\lambda_{n}|<\infty$ $n\in \mathbb{N}$ $\lambda_{n}>0$
$\lambda$n/$\lambda$n$+$ l $arrow$ l
[5]
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5.1. $F,$ $A$ $u$ 1.1 $\phi:Harrow \mathbb{R}$ $x\in H$
$\phi(x)=\frac{1}{2}\langle Ax, x\rangle-\langle u, x\rangle$






(2) $\phi$ Gateaux $x,$ $y\in H$
$\lim_{tarrow 0}\frac{\phi(x+ty)-\phi(x)}{t}=\langle Ax-u, y\rangle$
(3) 5.1 1.1
$x\in H$ $\psi(x)=\langle Ax,$ $x\rangle$ $\psi$ $\psi$
$x,$ $y\in H,$ $\lambda\in(0,1)$ $A$
$\psi(\lambda x+(1-\lambda)y)=\langle\lambda Ax+(1-\lambda)Ay, \lambda x+(1-\lambda)y\rangle$
$=\lambda\langle Ax, x\rangle+(1-\lambda)\langle Ay, y\rangle$
$-\lambda(1-\lambda)[\langle Ax, x\rangle+\langle Ay, y\rangle-\langle Ay, x\rangle-\langle Ax, y\rangle]$
$*11$ [$4$ , Example 4.5] [6]




$\psi$ $\phi(x)=1/2\psi(x)-\langle u,$ $x\rangle$ $\phi$
$\phi$ Gateaux $x,y\in H,$ $t\in \mathbb{R}$ $A$
$\phi(x+ty)=\phi(x)+t\langle Ax-u, y\rangle+\frac{1}{2}t^{2}\langle Ay, y\rangle$
$\lim_{tarrow 0}\frac{\phi(x+ty)-\phi(x)}{t}=\langle Ax-u, y\rangle+\frac{1}{2}\langle Ay, y\rangle\lim_{tarrow 0}t=\langle Ax-u, y\rangle$
$*$ 13






$\langle Az-u, y-z\rangle=hm\frac{\phi(z+\lambda(y-z))-\phi(z)}{\lambda}\lambda\downarrow 0\geq 0$
$z$ 1.1 $w$ 1.1








$0 \leq\langle Aw-u, y-w\rangle=hm\frac{\phi(w+\lambda(y-w))-\phi(w)}{\lambda}\lambda\downarrow 0\leq\phi(y)-\phi(w)$
$w$ 5.1
5.3 ([1, Lemma 2.3] ). 1.1 $0\leq\lambda\leq 1$ $I-\lambda A$
$\Vert I-\lambda A\Vert\leq 1-\lambda\gamma\leq 1$
5.4 ([12, Lemma 5.2.2] ). $C$ $H$ $x\in$
$H,$ $z\in C$ $z=P_{C^{X}}$ $y\in C$
$\langle y-z,$ $x-z\rangle\leq 0$
5.5 ([5, Lemma 2.3] ). $\{t_{n}\}$ $\{s_{n}\}$ $\{\lambda_{n}\}$
[0,1] $n\in \mathbb{N}$ $t_{n+1}\leq(1-\lambda_{n})t_{n}+\lambda_{n}s_{n}$
$\lim\sup_{narrow\infty}s_{n}\leq 0$ $\sum_{n=1}^{\infty}\lambda_{n}=\infty$ $t_{n}arrow 0$
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